This paper is concerned with 14 cases of embryonal sarcoma referred to the Royal Marsden Hospital from various other hospitals during the years 1956-62, after establishment ofthe diagnosis with a view to possible irradiation. Embryonal sarcoma is essentially a disease of the early years of life and is one of the most frequent causes of neoplastic disease in childhoodonly leukxmia and neuroblastoma are more common. In this series onset of the disease occurred between the ages of 2 and 10 years except for one case which presented at 4 months and another case which presented at 13 years. There was no sex difference in the incidence: 7 males and 7 females. The mode of presentation varied considerably but in the majority of cases the first sign of the condition was apparently relatively trivial: a swelling of the upper eyelid (3 cases), of the lower eyelid (1 case), of the superior fornix (1 case), of the inferior fornix (1 case), of the medial canthus (2 cases) (Fig 1) , of the lateral canthus (1 case) and a ptosis of the upper eyelid (1 case). The disease presented as a proptosis in only 4 cases (Fig 2) , although in all but 2 of the 14 cases obvious proptosis developed within a relatively short time of the onset. In all cases the disease remained confined to one side of the facethe right in 10 cases and the left in 4 cases.
It is understandable that some of these cases were misdiagnosed in the early stages and were considered to be such conditions as chalazion, conjunctival cyst, lipoma, dermoid cyst or orbital cellulitis, but in most cases the interval between the onset and the establishment of the diagnosis was relatively short (less than three months) because of the rapid progress of the disease which dictated the carrying out of a biopsy excision for histological purposes at a reasonably early stage; although in three cases this was delayed for a longer period, up to eighteen months.
Most of this series received irradiation shortly after the establishment of the diagnosis although in 2 cases it was delayed for a few weeks because radical surgical treatment (an exenteration of the orbital contents in one and a local removal of the tumour by a Kronlein approach in the other) was carried out first. In a third it was delayed for just over two and a half years; in this case a mass which proved to be a rhabdomyosarcoma was removed from the region of the lateral canthus with a recurrence one year later and with another recurrence just less than a further year after a second local excision.
In 2 cases there was no evidence of any significant response to irradiation, and in 7 cases there was evidence of a local recurrence within one to six months; all these 7 cases showed further recurrences despite repeated irradiation, and such additional procedures as exenteration of the orbital contents (4 cases) ( Fig 3) , and perfusion of the orbit through the common or external carotid artery with an antimetabolite like methotrexate (1 case), an antibiotic like actinomycin D (I case), or a biological alkylating agent like nitrogen mustard (I case). In a few cases the disease spread beyond the confines of the orbit into the temporal fossa, the cheek or the cranial cavity with the destruction of parts of the bony orbit (Fig 4) . Death occurred in all the 9 cases which failed to respond satisfactorily to irradiation; 8 within two years from the onset of the disease and one within three years. Metastases occurred in 3 cases. There was a metastasis in the clavicle in the terminal phase of the disease in a girl who presented originally with an embryonal sarcoma of the orbit which responded for a short time only to irradiation; this patient also had a tumour of the kidney which was considered originally to be a neuroblastoma but on further histological study proved to be an embryonal sarcoma. In the two other cases the metastases occurred after the completion of irradiation to the orbital lesion which had given an apparent local cure: one in the preauricular region nineteen months after irradiation, and the other in the chest five months after irradiation. These two cases differ significantly from the other 9 cases which developed a recurrence after irradiation because they have survived the recurrences; the pre-auricular gland was removed with subsequent local irradiation eight years ago and the metastasis in the chest was Section ofOphthalmology rence of the disease in two such remote areas as the orbit and the kidney, and also the occasional finding that a 'metastasis' shows striations whereas these are absent in the 'primary' tumour.
Five patients in this series have survived so far for periods of: one year (one case), around three years (3 cases) and eight years (one case). The disease presented as a swelling of the upper lid in 3 cases, a swelling of the lateral canthus in one case, and proptosis in one case; this distribution supports the concept that lesions in the upper part of the orbit carry the best prognosis. Proptosis developed in all but one and in two cases it was well marked, though with a rapid response to irradiation within a few weeks ( Fig 5) which has been maintained since then. There is no evidence of any damage to the eye in 4 cases and only a partial degree of optic atrophy in one case, due presumably to a pressure effect on the optic nerve during the stage of the proptosis; but it is not yet possible to exclude the later development of cataractous lens changes in some of these cases.
The precise details of the methods of irradiation are not discussed because these were the province of the radiotherapist (Dr M Lederman), but in general the methods involved the external applica-26 tion of high energy sources or the implantation of radioactive materials emitting gamma rays (radium needles or tantalum wire). The dosage varied from case to case but was usually in the region of 3,000-5,000 rads over a period of five to eight weeks.
These tumours are composed of spindle-shaped and stellate cells containing large irregular hyperchromatic nuclei showing varying degrees of mitotic activity within a vacuolated fibrillary cytoplasm. Sometimes there are multinucleated giant cells. The tumour cells are arranged in an cedematous fibroblastic stroma which contains mucin. Ashton (1958) has suggested that all such tumours should be regarded as embryonal sarcomas because of their origin from undifferentiated foci of mesenchymal cells, and that the term rhabdomyosarcoma should be applied only when there is evidence of longitudinal and cross-striations in the tumour cells, an indication of some degree of differentiation. On the other hand, Hogan & Zimmerman (1962) have suggested that all the tumours may be termed rhabdomyosarcomas with a subdivision into three groups: (1) The embryonal rhabdomyosarcoma, which is the commonest type, being found particularly in the upper inner quadrant of the orbit; histologically it is composed of poorly differentiated mesenchymal cells with evidence of striations in about two-thirds of the cases. (2) The differentiated rhabdomyosarcoma, which is the least common type; histologically it is composed of cells which consistently show striations. (3) The alveolar rhabdomyosarcoma, which is less common than the embryonal type but more common than the differentiated type; it occurs particularly in the lower part of the orbit with an invariably poor prognosis so that a fatal termination occurs within one or at the most two years; histologically it is composed of cells which seldom show striations.
In this series 11 cases were reported as embryonal sarcomas and 3 as rhabdomyosarcomas, and of the 5 surviving cases 3 were embryonal sarcomas and 2 rhabdomyosarcomas. This may be an indication that the more differentiated form of the disease has a somewhat better prognosis than the less differentiated form, but it also indicates that sometimes the more differentiated form fails to respond to treatment whereas the less differentiated form responds. Thus it seems unlikely in the present state of knowledge that the clinical prognosis of any individual case may be resolved simply into terms of its histological characteristics. This is undoubtedly a perplexing disease in which the response to treatment is uncertain, so that the prognosis is poor but not invariably hopeless. In this series of 14 cases, 4 patients have survived beyond the critical period of two years from the time of irradiation, without any fresh outbreak of the disease in the orbit; another survivor has been observed for a shorter period. It seems reasonable, therefore, to advocate irradiation as the primary method of treatment after the establishment of the diagnosis by a biopsy excision; there is scant evidence that radical surgical treatment alone provides a cure (certainly none in this series) and it is a generally accepted principle of radiotherapeutic practice that irradiation tends to be less effective when it is applied to tissues which have been subjected to radical surgery. Furthermore, this is a disease which rarely forms metastases, and then only after a prolonged interval (Lederman 1956), so that surgical treatment of the cases which do not respond to irradiation is unlikely to be unduly prejudiced by the delay of a few weeks, and there is always a chance that exenteration, which is the only logical form of surgical approach, may in certain cases be avoided and a functioning eye retained.
